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ABSTRACT : 

A method of imaging a spatial distribution of a noble gas by nuclear magnetic . 
resonance spectrometry includes detecting a spatial distribution of at least one 
noble gas by NMR spectrometry and generating a representation of said spatial 
distribution of the noble gas. The noble gas is selected from noble gas isotopes • 
having nuclear spin, preferably Xenon-129 and/or Helium-3. The noble gas is at 
least thermally or equilibrium polarized and is preferably hyperpolairized, most 
preferably hyperpolarized by optical (laser) pumping in the presence of an alkali 
metal or by metastability exchange. The generation of the representation of the 
noble gas spatial distribution includes at least one dimension, preferably 2 or 3 
dimensions of the spatial distribution. The noble gas may be imaged according to 
the invention in chemical or biological systems, preferably in a human or animal 
subject or organ system or tissue thereof. Also, apparatus for nuclear magnetic 
resonance imaging of the spatial distribution of at least one noble gas includes 
means for imaging a noble gas by NMR spectrometry and means for providing and/or 
storing imageable quantities of a noble gas, preferably hyperpolarized Xenon-129 
and/or Helium-3. Also, a medical composition includes a" medically acceptable 
bifunctional gas effective for in vivo anesthesiological and NMR imaging functions, 
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including at least one noble gas, preferably hyperpolarized Xenon~129 and/or 
Helium-3. 

9 Claims, 19 Drawing figures 
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ABSTRACT : 

A nuclear magnetic resonance (NMR ) method for spatially resolved measurement of the 
distribution of signals of metabolites of different resonance frequencies by 
application of a sequence of radio-frequency pulses and switched magnetic fields, 
wherein the generated signals are generated by application of read gradients in a 
spatially encoded manner in the direction of these gradients, is characterized in 
that, after a time interval TR/2, the initially excited magnetization is subjected 
to a sequence of several radio frequency pulses, which are equally spaced by time 
intervals TR, and the used magnetic field gradients .in each TR interval are applied 
such that the originally excited magnetization is repeatedly refocused in several 
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TR intervals and thereby. read out several times, several signals are generated 
within one TR interval by .multiple inversion of the read gradient, and the signals 
which are read-out several times are each identically spatially encoded by . 
application of phase encoding gradients and therefore differ only with respect to 
dephasing given by the respective resonance frequency, such that the individual 
signals at any read-out time can subsequently be associated with the signal 
contributions of the examined substances of different resonance frequencies. This 
method permits chemical shift selective measurement of hyperpolarized metabolites. 
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ABSTRACT: 

The invention relates to a method of magnetic imaging (MR) of a living sample 
comprising the steps of hyperpolarizing a hyperpolarizable gas ex-vivo and 
transferring the nuclear polarization from the hyperpolarized gas to the nuclei of 
an MR imaging agent, that is not hyperpolarizable, that is exposed to a uniform 
magnetic field .and that is introduced in contact to the hyperpolarizable gas, 
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• separating the hyperpolarizable gas from the MR imaging agent, administering the MR 
imaging agent to the living sample, exciting NMR transitions in the nuclei of the 
imaging agent and detecting an NMR signal thereof. 

12 Claims, 8 Drawing figures 
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ABSTRACT : 

The invention provides a method of magnetic resonance investigation of a sample, 
said method comprising: (i) reacting para-hydrogen enriched hydrogen with a 
hydrpgenatable MR imaging agent precursor containing a non-hydrogen non-zero 
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nuclear spin nucleus to produce a hydrogenated MR imaging agent; (ii) administering 
said hydrogenated MR imaging agent to said sample; (iii) exposing said sample to 
radiation of a frequency selected to excite nuclear spin transitions of said non- 
zero nuclear spin nucleus in said hydrogenated MR imaging agent; (v) detecting 
magnetic resonance signals of said non-zero nuclear spin nucleus from said sample; 
and (vi) optionally, generating an image or biological functional data or dynamic 
flow data from said detected signals. 

22 Claims, 17 Drawing figures 
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ABSTRACT: 

A method of imaging a spatial distribution of a noble gas by nuclear magnetic 
resonance spectrometry includes detecting a spatial distribution of at least one 
noble gas by NMR spectrometry and generating a representation of said spatial 
distribution of the noble gas. The noble gas is selected from noble gas isotopes 
having nuclear spin, preferably Xenon-129 and/or Helium-3. The noble gas is at 
least thermally or equilibrium polarized and is preferably hyperpolarized, most 
preferably hyperpolarized by optical (laser) pumping in the presence of an alkali 
metal or by metastability exchange. The generation of the representation of the 
noble gas. spatial distribution includes at least one dimension, preferably 2 or 3 
dimensions of the spatial distribution. The noble gas may be imaged according to 
the invention in chemical or biological systems, preferably in a human or animal 
subject or organ system or tissue thereof. Also, apparatus for nuclear magnetic 
resonance imaging of the spatial distribution of at least one noble gas includes 
means for imaging a noble gas by NMR spectrometry and means for providing and/or 
storing imageable quantities of a noble gas, preferably hyperpolarized Xenon-129 . 
and/or Helium-3. Also, a medical composition includes a medically acceptable 
bifunctional gas effective for in vivo anesthesiological and NMR imaging functions. 
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including at least one noble gas, preferably hyperpolarized Xenon-129. and/or 
Helium-3. 

9 Claims, 19 Drawing figures 
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ABSTRACT : 



A nuclear magnetic resonance (NMR ) method for spatially resolved measurement of the 
distribution of signals of metabolites of different resonance frequencies by 
application of a sequence of radio-frequency pulses and switched magnetic fields, 
wherein the generated signals are generated by application of read gradients in a 
spatially encoded manner in the direction of these gradients, is characterized in 
that, after a time interval TR/2, the initially excited magnetization is subjected 
to a sequence of several radio frequency pulses, which are equally spaced by time 
intervals TR, and the used magnetic field gradients in each TR interval are applied 
such that the originally excited magnetization is repeatedly refocused in several 
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TR intervals and thereby read' out several times, several signals are generated 
within one TR interval by multiple inversion of the read gradient, and the signals 
which are read-out several times are each identically spatially encoded by 
application of phase encoding gradients and therefore differ only with respect to 
dephasing given by the respective resonance frequency, such that the individual 
signals at any read-out time can subsequently be associated with. the signal 
contributions of the examined substances of different resonance frequencies. This 
method permits chemical shift selective measurement of hyperpolarized metabolites. 
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ABSTRACT : 

The invention relates to a method of magnetic imaging (MR) of a living sample 
comprising the steps of hyperpolarizing a hyperpolarizable gas ex-vivo and 
transferring the nuclear polarization from the hyperpolarized gas to the nuclei of 
an MR imaging agent, that is not hyperpolarizable, that is exposed to a uniform 
magnetic field and that is introduced in contact to the hyperpolarizable gas. 
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separating the hyperpolarizable gas from the MR imaging agent, administering the MR 
imaging agent to the living sample, exciting NMR transitions in the nuclei of the 
imaging agent and detecting an NMR signal thereof. - 

12 Claims, 8 Drawing figures 



□ 5. Document ID: US 6574495 Bl Relevance Rank: 30 



Lll: Entry 3 of 5 File: USPT Jun 3, 2003 

US-PAT-NO: 6574495 

DOCUMENT-IDENTIFIER: US 6574495 Bl 



TITLE: Para-hydrogen labelled agents and their use in magnetic resonance imaging 
DATE-ISSUED: June 3, 2003 



INVENTOR-INFORMATION : 










NAME 


CITY 


STATE. 


ZIP CODE 


COUNTRY 


Golman; Klaes 


Malmo 






SE 


Axelsson; Oskar 


Mai mo 






SE 


Johanneson; Haukur 


Malmo 






SE 


Olof sson; Charlotte 


Malmo 






SE 


Mansson; Sven 


Malmo 






SE 


Petersson; Stefan 


Malmo 






SE 



AS S I GNEE - INFORMAT I ON : 

NAME CITY STATE ZIP CODE COUNTRY TYPE CODE 

Amersham Health AS Oslo NO 03 

APPL-NO: 09/565450 [PALM] 
DATE FILED: May 5, 2000 

PARENT-CASE: 

This application is a continuation of pending international application number 
PCT/GB98/03399 filed Nov. 12, 1998 (of which the entire disclosure of the pending, 
prior application is hereby incorporated by reference), which itself is a 
continuation-in-part of U.S. provisional applications Nos . 60/066,570, filed Nov. 
26, 1997; and 60/076,924, filed Mar. 5, 1998. 

FOREIGN-APPL-PRIORITY-DATA: 
COUNTRY APPL-NO 
GB 9723920 
GB 9800158 

INT-CL-ISSUED: [07] A61 B 5/05 

US-CL-ISSUED: 600/420; 600/407, 600/410, 324/307, 324/309, 424/9.3 



APPL-DATE 
November 12, 1997 
January 5, 1998 



http://westb^s:9000^in/gate.exe?f=TOC&state=5u2btlJ2&ref=ll&dbname=PGPB,USPT^ 3/23/06 



Record List Display 



Page 9 of 10 



US-CL-CURRENT: 600/420; 324/307, 324/309, 424/9.3, 600/407, 600/410 

FIELD-OF-CLASSIFICATION-SEARCH: 600/407, 600/410, 600/420, 324/307, 324/309, 
424/9.3 

See application file for complete search history. 
PRIOR-ART-DISCLOSED : 

U.S. PATENT DOCUMENTS 

PAT-NO ISSUE-DATE PATENTEE-NAME US-CL 

5700448 December 1997 Golman et al . . 424/9.3 

FOREIGN PATENT DOCUMENTS 

FOREIGN- PAT -NO PUBN-DATE COUNTRY CLASS 

0 665 282 August 1995 WO 

OTHER PUBLICATIONS 

Casanova et al . , "phenylacetylene-l-13C", Organic Preparations and Procedures, 
1969, XP002094734.- 

Baldwin et al . , "Synthesis of chiral isoxazolidin-5-ones and their applications to 
the synthesis of beta-amino-alanines and beta- (N-hydroxyamino) -alanines". 
Tetrahedron, 1994, XP002094735. 

Jordan et al . , "Mechanistic and stereoch'emical investigation of fatty acid and 
polyketide biosynthesis using chiral malonates". Tetrahedron, 1991, XP002094736. 
Bottomley P. A. et al., "Proton-decoupled, Overhauser-enhanced, Spatially Localized 
Carbon-13 Spectroscopy in Humans*", Magnetic Resonance in Medicine, Dec. 1, 1989, 

XP000102293. 

Barkemeyer et al . , "Hetero -NMR enhancement via parahydrogen" , J. Am. Chem. Soc, 
•1995, XP002094737. 

"Ortho- and Parahydrogen: Spin Isomers of Molecular Hydrogen" http://www.thch.uni- 

bonn.de/pc/bargon/PHIP/parahydrogen.html Feb. 5, 2002 . * 

Golman et al . "Parahydrogen-Induced Polarization in Imaging: Subsecond 13 C 
Angiography" Magnetic Resonance in Medicine 46:1-5 (2001).* 
Koch et al. "Examination of Subsequent Reaction Products Enhanced Through 
Parahydrogen-Induced Nuclear Polarization (PHIP)" Magnetic Resonance in Chemistry 
2000; vol. 38: p. 216-220. 

ART-UNIT: 3737 

PRIMT^RY-EXAMINER: Lateef; Marvin M. 
ASSISTANT-EXAMINER: Lin; Jeoyuh 
ATTY-AGENT-FIRM: Bacon & Thomas 



ABSTRACT : 

The invention provides a method of magnetic resonance investigation of a sample, 
said method comprising: (i) reacting para-hydrogen enriched hydrogen^ with a 
hydrogenatable MR imaging agent precursor containing a non-hydrogen non-zero 
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nuclear spin nucleus to produce a hydrogenated MR imaging agent; (ii) administering 
said hydrogenated MR imaging agent to said sample; (iii) exposing said sample to 
radiation of a frequency selected to excite nuclear spin transitions of said non- 
zero nuclear spin nucleus in said hydrogenated MR imaging agent; (v) detecting 
magnetic resonance signals of said non-zero nuclear spin nucleus from said sample; 
and (vi optionally, generating an image or biological functional data or dynamic 
flow data from said detected signals. 

22 Claims, 17 Drawing figures 







mmBsummmm 




lijiBiHBilMllliHilHlhiiiigiiiiBs 




Clear ] 


Generate Collection 


1 Print 1 FwdRefs ] 


Bkwd Refs | 


Generate OACS | 



Term • 


Documents 


(9 AND 3) .PGPB,USPT,USOC,EPAB, JPAB,DWPI,TDBD. 


5 


(L9 AND 

L3 ) .PGPB,USPT,USOC,EPAB, JPAB,DWPI,TDBD. 


5 



Display Format : |: 



Change Format 



Previous Page Next Page Go to Doc# 



http://westbrs:9000^in/gate.exe?f=TOC&state=5u2btl. 12&ref=l l&dbname=PGPB,USPT,U... 3/23/06. 



